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NASA TO TEST 

APOLLO ESCAPE SYSTEM 

AT HIGH ALTITUDE 

The Nat ional  Aeronautics and Space Administration w i l l  

conduct t h e  f o u r t h  i n  a series of  Apollo spacec ra f t  launch 

escape system t e s t  a t  ,White Sands Missile Range, N. M., earlier 

than May 14) 

The spacec ra f t ,  called Apollo B o i l e r p l a t e  22, will b e '  

launched by a L i t t l e  Joe I1 rocket  t o  an a l t i t u d e  of 112,000 

f e e t  above t he  ground where the  Apolio launch escape sub- bystern 

w i l l  be f i r e d .  

t o  a peak a l t i t u d e  of about  175,000 f e e t  

The escape motor  w i l l  c a r r y  the s p a c e c r a f t  * 

4 

The spacec ra f t  i s  expected t o  land about 110 miles up- 

range near W i l l i a m s  Ranch, p r i v a t e  property leased by the  

government t o  extend the White Sands Range. 

-more - 4/30/65 
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Main ob jec t ives  of t h i s  t e s t  a r e :  

1 To determ’lne performance of the  launch escape vehic le  . 
a t  an a l t i t u d e  approximating the  upper l i m i t  of t he  canard 

subsystem. Canards a r e  small wings on the forward s e c t i o n  

o f  the escape rocke t  to o r i e n t  t he  Apollo command module 

aerodynamically i n  an escape s i t u a t i o n  i n  the  atmosphere. 

2 To demonstrate o r i e n t a t i o n  of the  launch escape 

veh ic l e  to a r e l a t i v e l y  s t a b l e  p o s i t i o n  w i t h  t h e  main h e a t  

s h i e l d  forward, using the canards,  for proper  deployment o f  

dua l  drogue parachutes .  

During a launch of the  three-man Apollo spacec ra f t ,  

the  launch escape subsystem would be used t o  propel  t h e  space- 

c r a f t  and j.ts crew t o  s a f e t y  i n  the  event  o f  a Sa turn  launch 

veh ic l e  f ’a i lure  e i t h e r  on the pad or during powered f l i g h t  

The Apollo B i o l e r p l a t e  s p a c e c r a f t  w i l l  incorpora te  for the  

f i r s t  time a j e t t i s o n a b l e  forward heat s h i e l d  which w i l l  be 

separated f’rom the  command module by t h r u s t e r s  p r i o r  t o  

parachute deployment 

a l s o  w i l l  be used for the  f i r s t  t i m e .  

A new p i l o t  and main parachute  des ign  

Previous t e s t s  of Apollo s p a c e c r a f t  launch escape 

veh ic l e s  conducted from W i . t e  Sands were: 

1 
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B o i l e r p l a t e  5 - Nov. 7, 1963 - Successful  a b o r t  from t h e  

launch pad. 

B o i l e r p l a t e  12 - May 13, 1954 - Successful  high dynamic 

pressure  tests d i s p i t e  f a i l u r e  of one of t he  t h r e e  main space- 

c r a f t  parachutes  to deploy f u l l y .  

B o i l e r p l a t e  23 - Dec 8, 1964 - Successful  abort a t  

maximum dynamic pressure  region.  

31,000 f e e t . )  

(This  a b o r t  was a t  about  

Last December's t e s t  was the  f i r s t  us ing  canard sub- 

system, dua l  drogue parachutes,  a cornmand module boost  

p r o t e c t i v e  cover and a L i t t l e  Joe I1 with c o n t r o l  f i n s  for 

guided f l i g h t  during, the boost phase, a l l  of which w i l l  be 

used for t h i s  t es t  

Two more a b o r t  t e s t s  a r e  planned t h i s  yea r  a t  White 

Sands.  inc luding  an off-the-pad a b o r t  using B o i l e r p l a t e  

23 aga in  ( redes igna ted  BP-23A), and a fou r th  L i t t l e  Joe I1 

a b o r t  t e s t  us ing  a 

c r a f t  002) in s t ead  of an engineering t e s t  " b o i l e r p l a t e .  '' 
Spacecraf t  002 will be the  f i r s t  a c t u a l  Apollo Spacecraf t  

t o  be launched 

f l i g h t  production Apollo s p a c e c r a f t  (Space- 

(BACKGROUND INFORMATION FOLLOWS) 



FLIGHT PLAN - -  

The t e s t  veh ic l e  w i l l  be launched from Complex 36 a t  

White Sands Miss i l e  Range i n  a n o r t h e r l y  d i r e c t i o n  a t  a n  angle  

o f  about 84 degrees  to t he  h o r i z o n t a l .  A launch s i g n a l ,  v i a  

e l e c t r i c a l  cab le s  from the  blockhouse, w i l l  i g n i t e  t h r e e  

l'irst stage Algol s o l i d  p r o p e l l a n t  rocke t  motors i n  the L i t t l e  

Joe  I1 launch v e h i c l e ,  

The three  second-stage Algol motors w i l l  be i g n i t e d  

about  IC0 seconds a f t e r  l j-f tof 'f  by an  onboard t imer  i g n i t i o n  

c i r c u i t  as the f i r s t  s t a g e  burns o u t  The second-stage 

Algols w i l l  p rope l  the test veh ic l e  to the  t e s t  po in t ,  

about 112,000 f t  F l i g h t  t r a j e c t o r y  w i l l  be programmed by 

an  a u t o p i l o t  aboard the L i t t l e  Joe  11, " s t e r r i n g "  the 

launch vehic le  by a c t u a t i n g  aerodynamic c o n t r o l  s u r f a c e s  

on the  launch v e h i c l e ' s  f i n s .  

Abort  w i l l  take p lace  about 89 seconds a f t e r  l i f t o f f ,  

commanded by r a d j o  from t h e  ground The a b o r t  s i g n a l  w i l l  

begjn separa t ion  o f  the Apollo command module from the  

s e r v i c e  module, i g n i t i o n  of t h e  p i t c h  c o n t r o l  and launch 

escape rocket  motors, and (1-1 seconds l a t e r )  depolyment of  the 

canard surf'aces 



. 

The Apollo launch escape vehicle  w i l l  c o a s t  i n  tumbling 

f'light t o  an a l t i t u d e  of about 175,000 f e e t ,  then begin i t s  

tumbling descen t ,  Canards and the launch escape subsystem 

w i l l  s t a b i l i z e  the  spacec ra f t  with l t s  a f t  hea t  s h i e l d  f o r -  

ward and downward. 

At, an a l t i t u d e  of about 21,000 f e e t  above the  range 

t h e  tower j e t t i s o n  rocke t  motor w i l l  c a r r y  away t h e  launch 

escape subsystem and boost p ro t ec t ive  cover .  The forward 

heat  s h i e l d  w i l l  be j e t t i s o n e d  0.4 seconds l a t e r ,  exposing 

t h e  compartment which conta ins  parachutes,  t h e  e g r e s s  hatch 

and o t h e r  equipment. 

Dual-drogue parachutes will b e  deployed in reefed  condi t ion  

two seconds a f t e r  j e t t i s o n  o f  the launch escape Subsystem. 

The drogues w i l l  be reefed for e i g h t  seconds. 

At an a l t i t u d e  of  about 5,000 feet above t h e  range, 

t h e  dual-drogue parachutes  w i l l  be Je t t i soned  and t h r e e  main 

parachutes  w i l l  be deployed i n  reefed condi t ion  by rnortar- 

ac tua t ed  p i l o t  chutes .  E i g h t  seconds l a t e r  t h e  main parachutes  

w i l l  be d i s r ee fed  and i n f l a t e d  f u l l y ,  lowering the s p a c e c r a f t  

t o  a landing approximately 110 mi l e s  from the launch po in t .  

-more- 
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An approximate time sequence follows: 

T L i f t  -off 

T plus  40 seconds Second s t a g e  i g n i t i o n  a t  
about  27,000 fee t  a l t i t u d e  
above range. * 

T plus  89 seconds Abort i n i t i a t i o n  a t  about  
112,000 f e e t  a l t i t u d e  above 
range. 

T plus  100 seconds Canard deployment 

T plus  152 seconds 

T plus 300 seconds 

T p l u s  302 seconds 

T plus  3'48 seconds 

T p l u s  547 seconds 

Peak a l t i t u d e ,  about 175,000 
f e e t .  

Launch escape subsystem j e t t i s o n  
a t  about 21,000 fee t  above the 
range. ** 
Drogue parachutes  deploy a t  
about 19,000 f e e t  above the 
range,  

Main parachutes  deploy a t  
about  19,000 fee t  above 
the  range. 

Command module landing about 
110 m i l e s  from the  launch s i t e .  

TEST VEHICLE COMPONENTS AND CHARACTERISTICS 

Tota l  Height: 85 f e e t ,  7 inches 

L i t t l e  Joe 11: Height, 32 f e e t ,  10 inches;  diameter, 154 

inches;  powered by six Algol motors of 103,200 pounds t h r u s t  

each. 

* Range i s  about I-i-,OOO f e e t  MSL i n  launch a r e a .  

** Range i s  about 5,500 f e e t  MSL i n  recovery a r e a .  

-more - 
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The L i t t l e  Joe I1 has an a t t i t u d e  c o n t r o l  subsystem 

c o n s i s t i n g  of elevons (aerodynamic c o n t r o l  s u r f a c e s )  and 

hydrogen-peroxide r e a c t i o n  con t ro l s  ac tua t ed  by an  a u t o p i l o t  

111 t he  airframe. Two r a d i o  frequency command r e c e i v e r s  i n s i d e  

the launch vehic le  i n i t i a t e  a b o r t  upon r e c e i p t  of a ground 

s i g n a l .  \ 

Serv 'ce  Module (Bo i l e rp l a t e ) :  Height,  13 fee t ,  2 inches;  -- _.- 

diameter ,  154 Tnches: weight,  10,000 pounds. 

Command Module (Bo i l e rp l a t e )  :' Conical shape; he igh t ,  11 

f e e t ,  3 inches;  diameter a t  base, 12 f e e t ,  10 inches;  weight, 

about  11,000 pounds. A main hatch provides  a c c e s s b  t h e  i n t e r i o r  

_ _ - .  - -  - 

o f  t h e  command module. 

antennas are i n s t a l l e d  i n  the s t r u c t u r a l  s h e l l .  

Four t racking  beacons and f o u r  telemetry 

The Coriinaiicl r n o d ~ l e  exta-ior .-A surface has a boost p r o t e c t i v e  

cover which provides  p ro tec t ion  from aerodynamic hea t ing  

dur ing  boosted P l i g h t  and from heat and soot generated by the  

launch escape and j e t t i s o n  motors. It i s  made of a b l a t i v e  

cork and Teflon-impregnated g l a s s  c l o t h ,  supported by g l a s s  

honeycomb i n  t h e  upper t h i r d  por t ion .  

The forward (apex) h e a t  sh i e ld  forms the  upper t h i r d  of 

t h e  e x t e r i o r  s h e l l  o f  the  command module, p r o t e c t i n g  parachutes ,  

e g r e s s  ha tch  and o t h e r  equipment. Separate  t h r u s t e r s  w i l l  be 

used t o  j e t t i s o n  the  forward heat s h i e l d  f o r  the first time. 

Previ.ously,  t he  forward heat sh ie ld  was bolted t o  the launch 

escape  tower and j e t t i s o n e d  with the  launch escape System. 

- m o r e  - 
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The dummy a f t  (base )  h e a t  s h i e l d  on t h e  command module 

i s  used t o  p r o t e c t  t h e  command module f r o a  Ea r th  landing 

damage. 
I 

It i s  of sandwich cons t ruc t ion  wi th  an  inne r  and o u t e r  

g l a s s  laminated sk in  w i t h  an  aluminum honeycomb core.  

Two tape recorders ,  each record ing  14 t r acks ,  and t h r e e  

The motion p i c t u r e  cameras a r e  i n s t a l l e d  i n  the s p a c e c r a f t .  

tape recorders  w i l l  be recording te lemet ry  and o t h e r  data. 

A t o t a l  of 230 measurements w i l l  be received from thermo- 

couples,  v ib ra t ion  sensors, r a t e  and a t t i t u d e  gyros,  break- 

wire systems, accelerometers ,  p re s su re  t ransducers  and o t h e r  

sensors  during the f l i g h t .  

one i n  the  s e r v i c e  module and one i n  the  LES tower. 

One camera i s  i n  the command module, 

The Earth landing subsystem c o n s i s t s  of‘ three r - lng - sa i l  

main parachutes 83.4 f e e t  i n  diameter ,  three p i l o t  chutes  7.2 

f e e t  i n  diameter,  two conical-r ibbon drogue parachutes  13.7 

f e e t  i n  diameter,  and  1’yrotcchni.cs t o  a c t u a t e  t h e  parachutes, 

r e e f i n g  l i n e s ,  reefing c u t t e r s ,  deployment bags,  b r i d l e s ,  

r i s e r s  and sequencers t o  program even t s .  

-more - 
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A new main parachute suspension system i s  being flown f o r  

the f i r s t  t i m e ,  causing the spacec ra f t  t o  hang a t  a 30-degree 

angle  during descent .  This will al low the command module t o  

impact proper ly  i n t o  water. 

over land, a c t u a l  Apollo manned f l i g h t s  w i l l  r e - e n t e r  f o r  

recovery a t  sea. 

Although BP-22 i s  being flown 

Launch Escage Subsystem: The launch escape subsystem 

c o n s i s t s  of a launch escape rocke t  motor, a p i t c h  c o n t r o l  

rocke t  motor, a tower j e t t i s o n  rocke t  motor, a tower release 

mechanism, a canard subsystem, a Q-bal l  assembly, bal las t  

and tower s t r u c t u r e .  To ta l  height i s  33 fee t .  

The launch escape motor i s  26 inches i n  diameter ,  i r j  

f e e t ,  3 inches long and burns approximately 3,200 pounds o f  

s o l i d  p r o p e l l a n t  while providing nOmnal 

pounds. 

t h r u s t  o f  155,000 

The p i t c h  c o n t r o l  motor i s  n ine  inches i n  diameter  and 

22 inches long. The housing forms the s t r u c t u r e  between the 

&-bal l  assembly and forward end of the  j e t t i s o n  motor. It 

burns s o l i d  p r o p e l l a n t .  

The tower j e t t i s o n  motor i s  26 inches i n  diameter and 

47 inches  long, ysee s o l i d  p rope l l an t  and develops 33,000 pounds 
t h r u s t .  

- m c r  e -  



The tower release mechanism c o n s i s t s  of f o u r  explosive 

b o l t s ,  each conta in ing  a s i n g l e  explosive charge w i t h  a dua l  

i g n i t i o n  f e a t u r e  t o  increase  r e l i g b i l i t y .  
~F 

The canard subsystem i s  mounted i n  the p i t c h  c o n t r o l  

motor housing between t h e  Q-ball assembly and the forward 

end of the j e t t i s o n  motor. Each of t he  two canard su r faces  

i s  about 18 inches wide and 24 inches long. 

sur faces  are Pyrotechnic-actuated 11 seconds a f t e r  the escape 

motor f i res ,  a c t i n g  a6 "wings" t o  s t a b i l i z e  the launch escape 

vehic le  In  a blunt-end-forward p o s i t i o n  and reduce descent  

o s c i l l a t i o n s .  

These aerodynamic 

The Q--ba11 assembly i s  a conical-shaped u n i t  on the  f o r -  

ward end of the p i t c h  c o n t r o l  motor housing. 

sensors  i n  t h e  forward s e c t i o n  of the &-ball system a r e  used 

t o  determine f l i g h t  angles  of  a t t a c k  and dynamic p res su re .  

It Is used for p o s t f l i g h t  t e s t  veh ic l e  t r a j e c t o r y  a n a l y s i s  

and evaluat ion.  

Four p re s su re  

B a l l a s t  is  I n s t a l l e d  i n  the  launch escape subsystem 

t o  achieve des i r ed  dynamic c h a r a c t e r i s t i c s  of t h e  launch 

escape vehicle  dur ing  the a b o r t  sequence. 

-more - 
_ .  
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Launcher: The launcher fo r  L i t t l e  Joe  I1 i s  fab r i ca t ed  

s teel ,  using heavy I-beams f o r  main supports .  It u s e s  a 

p ivo t  frame mounted on a crane-type t ruck  f o r  r o t a t i o n  t o  the 

requi red  launch azimuth, a SuPPOrt platform ad jus t ed  by jacks  

f o r  launch angles ,  and a launcher mast. 

CONTRACTOR PARTICIPATION 

North American Aviation, h c . ,  Space and Information 

Systems Division, Downey, Calif'. , prime c o n t r a c t o r  f o r  space- 

c r a f t  command and se rv ice  modules. 

General  Dynamics/Convair, San Diego, C a l i f .  , L i t t l e  Joe  

Aerojet-General Corp. , Sacramento, Calif'. , Algol motors. 

Lockheed Propulsion Co., Redlands, Cal i f . ,  launch escape 

and p i t c h  c o n t r o l  motors. 

Thiokol Chemical Corp., Elkton, Md., escape system, j e t t i -  

son motor. 

Northrop Ventura Division, Newbury Park, C a l i f . ,  landing 

system. 

-more- 
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American Wiancko, Los Angeles, Calif . ,  L i t t l e  Joe  I1 

guidance gyros.  

Walter Kidde, B e l l e v i l l e ,  N . J . ,  L i t t l e  Joe I1 r e a c t i o n  

c o n t r o l  system. 

-end - 
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